Objective: to describe the experience at two tertiary centres during the first year of use of magnetic resonance enterography (MRE) for the management of Crohn's disease (CD): indications and influence of the technique in clinical decision making.
INTRODUCTION
Crohn's disease (CD) is characterised by a transmural inflammatory process of the intestine that may affect the entire gastrointestinal tract segmentally. CD lesions are highly variable; ulceration of the mucosa, oedema and thickening of the intestinal wall, fistulas, fibrotic stenosis, peritoneal lymphadenopathy and involvement of the mesenteric fat (1) . Therefore, endoscopic and radiologic studies are necessary in order to properly characterise its extent and the intraluminal and extraluminal changes that are seen in CD. The endoscopic procedures allow the mucosa of the gastrointestinal tract to be seen, but they cannot visualise the transmural or extra-intestinal involvement that is present in CD.
Small-Bowel Follow-Through (SBFT) is the classic diagnostic method used to evaluate small intestine involvement (2) . Studies (3, 4) have shown that SBFT is less accurate than other radiologic techniques to detect the presence of active CD in the small intestine. Technological advances have led to the growing use of contrast ultrasound, computed tomography (CT) and magnetic resonance enterography (MRE) in the study of the CD in the small intestine, to the point that in the last consensus of the European Crohn's and Colitis Organisation (ECCO) (5, 6) , enterography by MR and CT are the imaging techniques recommended to determine the extent of CD in the small intestine. MR and CT enterography are the most precise techniques for detecting intestinal and extra-intestinal involvement in penetrating lesions of the intestine in CD (5) . The absence of radiation makes MRE the study of choice, especially in young patients who will require repeated studies (5, 6) .
However, incorporating MRE into clinical practice requires an unavoidable learning curve: The radiologist who interprets the study must be familiar with the pathology and know what information is better for the gastroenterol-ogist; and the gastroenterologist must learn exactly what to expect from this diagnostic procedure. Definitively, beyond the different tasks that will evaluate the reliability and other characteristics of the technique, an audit in real clinical practice is necessary in order to understand precisely what the role it can play in the current management of patients with CD.
The purpose of this study is to describe the experience of two reference centres during the first year of use of MRE for the management of CD, especially with regards to the indications, results and influence of the technique on clinical decision making.
MATERIALS AND METHODS

Patients
This is a retrospective descriptive study that included all patients who underwent MRE consecutively between April 2010 and April 2011 in two tertiary care centres with specialised units in the management of CD. Epidemiological and clinical data were collected, as well as the indications for the study, the radiological findings and, finally, how MRE influenced clinical decision making.
Indications for MRE
The indications made by clinicians to request the MRE study were classified in two groups: 1) Suspected CD, when clinical, laboratory and other radiological studies suggest a diagnosis of CD, without a conclusive endoscopic study; and 2) the patient with known CD, the indications were subdivided into: a) Patients with clinical findings suggestive of partial bowel obstruction (predominantly nausea, vomiting, a feeling of abdominal distention and abdominal pain); b) suspected penetrating complications of CD (perforation, abscess and fistulas); c) disease extension study in the small intestine in patients with known CD; d) monitoring of therapeutic response in patients with medical treatments; and e) evaluation of clinical activity in patients in whom intubation of the small intestine with ileoscopy was not possible.
MRE technique
The studies were performed with a 1.5 Tesla MRE system (HDx; GE Medical Systems, Milwaukee, Wis.
TM
) with a surface antenna that allows for the study of the entire abdomen and pelvis on the same study. In order to reduce intestinal peristalsis, 1 mg of subcutaneous glucagon was used, 0.5 mg at the start of the study and 0.5 mg immediately before administering IV contrast. For distention of the ileum, 1.5 L of oral 5% mannitol was administered 45 minutes before the study. Afterwards, axial and coronal FIESTA pulse sequences were performed, as well as axial and coronal SSFSE FATSAT, detecting the involved or suspicious segments, completed according to a specific evaluation of each case with FIESTA pulse sequences in 3 mm slices over the area of study, with cholangiographic sequences for better visualisation of fistulous tracts.
The study was terminated with dynamic LAVA acquisition (at 30 seconds, 60 seconds, 3 minutes and 7 minutes) following administration of gadolinium contrast (0.1 mmol/kg; gadoterate dimeglumine, Dotarem®, Guerbet, France R ) in coronal projections with delayed LAVA acquisition in the coronal plane. The mean study time was approximately 35 minutes.
Radiologic findings
The following were evaluated: a) Wall thickening of the small intestine (mm); b) contrast enhancement of the wall after gadolinium infusion; c) prestenotic dilation (> 3 cm); and d) the existence of ulcers (defined as the presence of deep depressions in the surface of the mucosa). The mesenteric findings that were evaluated were: a) Hypertrophy of the mesenteric fat; b) hyperaemia; and c) the presence of lymphadenopathies. The extra-intestinal findings were classified as tracts, fistulas, phlegmons and intra-abdominal abscesses.
Influence on clinical decision making
The medical charts were reviewed and the clinical decisions taken in the 10 days following the MRE were recorded. Findings were classified as no when the patient's clinical management was not modified following the MRE and yes when medical treatment was modified or surgery was indicated.
Statistical analysis
The data were included in an Access database. The descriptive analysis included demographic, clinical, radiological and subsequent decision making data. Qualitative variables were expressed in absolute value and percentage. We compared the influence of MRE in clinical decision making between the two groups of indications (suspected CD vs. known CD) by the chi-square test, considered statistically significant at p < 0.05.
The study was approved by the ethics committees of both hospitals and all patients gave their consent to participate in the study.
RESULTS
In total, 150 MREs were performed. The characteristics of the patients included in the study is described in table I.
The mean time between the MRE and clinical decision making was 4 days (range 1-10). The indications and the influence on the clinical management of patients are described in table II.
The group of suspected CD was the 24 patients. MRE did not reveal any findings or was limited to confirming findings obtained by other radiological studies in 2/3 of cases. In 7 patients, the findings obtained that were compatible with a diagnosis of CD led to starting medical treatment with corticosteroids. In 1 patient, the presence of a perforation made surgical treatment necessary.
The group of known CD was the 126 patients. The indication more frequent for MRE was the presence of clinical findings compatible with partial bowel obstruction (n = 53 patients, 42%). Clinical management was changed in a high percentage (78%) of these patients. Medical treatment was intensified in 29 patients due to the predominance of inflammatory activity. Surgery was indicated in 9 patients immediately after undergoing MRE (8 due to the presence of stenosis in the small intestine predominated by fibrotic changes and in 1 patient when the presence of adhesions was identified as the cause of symptoms).
The second most frequent indication was for monitoring medical treatment (n = 34 patients, 27%). In this group of patients, the findings obtained on MRE did not modify the clinical approach, confirming adequate progress with the treatment given in more than half of patients (53%). In 16 patients (47%), MRE led to a change in the approach. Medical treatment was intensified in 10 patients. In 3 patients, disease complications secondary to surgical treatment were seen. In another 3 patients who were on combined therapy (anti-TNFa + immunosuppressants) and who were in clinical and biological remission, a change to monotherapy was decided (anti-TNFa only in 2 patients and thiopurines in 1). The third indication was evaluation of disease activity in patients in whom ileocolonoscopy could not be completed (n = 16, 13%). No inflammatory activity was seen in 3 patients but it was confirmed in the remain 13 patients (81%). This was especially useful in those patients with postoperative recurrence in whom endoscopic evaluation of the neo ileum was not possible and in whom anti-TNFa treatment was initiated.
MRE was ordered for extension studies in 15 patients (12%). Lesions were found in the jejunum and proximal ileum in 11 patients (73%), which meant an increase in CD extension. Therapy was intensified in the majority of these patients.
In 8 patients (6%), the indication was suspected complicated CD. MRE revealed the presence of complications in all but one case. Processes that were not associated with CD were seen in 2 cases, one haemorrhagic ovarian cyst and one wall abscess associated with infection of an abdominal mesh. Intra-abdominal abscesses secondary to percutaneous drainage and/or surgery were described in 3 patients. In 2 cases, active internal fistulas and/or phlegmons were seen which led to intensification of medical treatment.
Overall, the results of the MRE led to modification of treatment in 83 (55.3%) patients. Eight (5.3%) patients started treatment with immunosuppressants, 16 (10.7%) patients with immunosuppressants, 41 (27.3%) started or changed their anti-TNFa, 15 patients (10%) were ordered to undergo surgery and in 3 patients (2%) the MRE led to a change in medical treatment, from combined therapy to monotherapy.
When comparing the two groups; suspected CD vs. known CD, the MRE had less influence on clinical decision making in the group in which the indication was suspected CD (c 2 = 9.97, p = 0.0016).
DISCUSSION
MR has played an important role in the management of perianal CD for several years. Most recently, MRE has begun to be used as an imaging technique for the study of CD of the small intestine and colon (7) . Classically, the study of the small intestine in CD was performed using SBFT. Different studies have shown the superiority of MRE and CT enterography over SBFT for the study of CD (3, 4) . The advantages of MRE over CT enterography are the absence of ionising radiation, the ability to perform multiple slices in segments of the intestine which allows low-grade obstructions to be detected and the ability to distinguish between inflammatory activity and fibrosis (8) . In the series described, the most frequent indication was the presence of clinical signs of partial bowel obstruction, with the intent of identifying the presence of stenosis due to CD and to differentiate if the reduction in the lumen was due to the inflammatory activity of the disease or retraction of the intestinal wall due to fibrosis. Fibrotic stenoses appear as segments of the small intestine without peristalsis and with mural thickening of the intestinal wall and narrowing of the intestinal lumen. Performing sequential images with MRE allows information on intestinal motility to be obtained and helps us differentiate between fibrotic stenosis and predominantly inflammatory stenosis. Fibrotic stenoses are typically hypo-intense in T1 and T2 sequences, though they may reveal minimal enhancement with a nonhomogenous distribution without any evidence of oedema or inflammation or signs of hyperaemia (9) . These findings, which are suggestive of fibrotic stenosis, allowed us to order surgery directly in a group of patients without intensifying or completing the medical treatment they had been on based on the symptoms of partial bowel obstruction. In all of these cases, the surgical specimens confirmed the predominant role of the inflammatory activity of the fibrosis. Nevertheless, fibrosis coexists with inflammatory activity in many cases, a finding also seen in our series. Three patients required surgery despite intensification of medical treatment due to the detection of inflammatory activity on the MRE. However, the surgical specimens in these patients confirmed the predominant role of fibrosis on the inflammation. Another aspect related to the ability of MRE to determine both intra-and extra-luminal inflammatory activity is the ability to repeat studies, given the absence of ionising radiation, which allows the medical treatment used in CD to be monitored (10) . This was the second most frequent indication in our series. MRE is very precise in determining the presence of inflammatory activity (sensitivity 88-98%, specificity 78-100%) (5, 11) . In addition, MRE allows the level of CD severity to be determined, demonstrating a good correlation with endoscopic findings, especially when the intestinal lumen has been sufficiently distended (12, 13) . Recently, a radiological index of disease activity, the Magnetic Resonance Index of Activity (MRIA), has been described based on the quantitative changes observed on MRE. This correlates with the severity of the endoscopic lesions and with the presence of oedema, ulcers, size of lymph nodes and the presence of pseudopolyps (14, 15) . In our series, we evaluate CD activity based on wall thickening, the presence of ulcers, increase in vascularisation, mesenteric inflammation and the presence of reactive lymphadenopathies (16) . The information obtained on MRE was useful in scaling medical treatment in almost 50% of patients in whom it was performed for the purpose of monitoring medical treatment. In many cases, it led to starting treatment with biological therapy, immunosuppressants or even surgery in one case. In addition, MRE also allowed 3 patients on combined therapy (anti-TNFa + immunosuppressants) to go on monotherapy as they were found to be in clinical and biological remission once the absence of radiological activity in the small intestine was confirmed. MRE also allows us to explore tracts of the ileum in patients in whom ileocolonoscopy was incomplete. This was especially relevant in patients who underwent the study to look for the presence of postoperative recurrence of CD. In the majority of instances, the MRE revealed severe lesions that led to starting treatment with biological therapy. MRE has shown a good correlation with the Rutgeerts endoscopic score in previous studies (17) and it allows for differentiation between mild and severe lesions with a K coefficient greater than 0.8.
Current recommendations claim for a radiological study that evaluates the extent of CD in the small intestine (jejunum and ileum) following the initial diagnosis of CD (6) . MRE is very precise in determining the location and extension of the inflammatory lesions (sensitivity 74%, specificity 91%) in CD (5), which is very close to the precision demonstrated by CT enterography (18) and greater than the precision of ultrasound for locations in the jejunum and proximal ileum (19) . In our series, the majority of the patients in whom an extension study was performed using MRE, disease activity was found in the jejunum and proximal ileum which led to a change in the therapeutic management of these patients due to having extensive disease.
MRE also played an important role in identifying complications, not only the stenoses mentioned above, but also the presence of penetrating complications (intra-abdominal abscesses). It should be noted that when faced with these types of complications, ultrasound and/or CT was chosen due to the greater availability of these studies on an emergency basis. But the risk of overexposure to ionizing radiation in these patients so you should try to avoid CT (20) . MRE has a good sensitivity level of 86% (95%CI; 79-91%) and specificity of 93% (95%CI; 88-97%) in this clinical setting (5) . One aspect that should be pointed out is that MRE allowed for a differential diagnosis to be made between other extra-intestinal processes that had been clinically confused with complicated CD. In our case, these were a haemorrhagic ovarian cyst and an abdominal wall abscess caused by a complicated surgical mesh.
Finally, MRE was used for diagnostic confirmation when CD was suspected. In these situation, MRE showed a sensitivity of 78% (95%CI; 67-84%) and a specificity of 85% (95%CI; 76-84%) (5). In our series, this indication was less worthwhile than the indication was the follow up of known CD patient. On the majority of occasions, MRE only confirmed the findings of other studies or tests performed on the patients. This is explained by the fact that the diagnosis of CD is based on clinical, laboratory, endoscopic, histopathology and radiological findings and no single study is diagnostic.
In general, the use of MRE in our series helped on the clinical decision in more than half of patients, especially with regards to decisions related to the use of biological therapies and the indication for surgery.
